INTRODUCTION
Meat preservation methods became a necessary to transport meat for long distances without spoiling and loss of nutritional value (Nychas et al., 2008) .
Traditional chemical or physical preservation processes are very often; but they have various disadvantages such as deterioration of product quality, high degree of reactivity, potential health risks, and consumer product safety concerns, high cost or adverse sensory changes (Lyon et al., 2007) .This explains why manufacturers have turned now to use the natural extracts after the consumer refuse to chemical additives because of their serious health problems (Amin et al., 2015) .
Because of the awareness among the consumers, they prefer the meat without any chemical preservatives. Nowadays it has been proven that the best alternative for the chemical preservatives are the essential oils of spices, which can stabilize the meat from BENHA VETERINARY MEDICAL JOURNAL, VOL. 35, NO. 1: 42-49, SEPT. , 2018 BENHA UNIVERSITY FACULTY OF VETERINARY MEDICINE microbial deterioration (Jagadeesh et al., 2012) .
Essential oils and their extracts can be used as natural additives to reduce the use of chemical preservatives and to reduce their risks. Such materials can extend the shelf life of meat and their products and control/inhibit the microbial growth (Stiles and Hastings, 1991) . Many of the essential oils have potential benefits in food production since they showed antibacterial, antifungal and antioxidant effects (Politeo et al., 2007) .
Different essential oils of different plants showed an effective antimicrobial effects on bacterial count when they are applied in meat products during storage (Angioni et al., 2004) .
Nigella sativa (black cumin), belonging to family Ranunculaceae, is famous for its medicinal properties. Seeds of Nigella sativa contain alkaloids, volatile as well as fixed oils and a variety of pharmacologically active substances like thymoquinone, dithymoquinone, carvacrol, thymol, nigellicine-N-oxide, nigellidine and α-hedrin. Black cumin is also enriched with the fat content of 35.5%; the seeds of Nigella sativa contain volatile oil (0.5-1.6%), fixed oil (35.6-41.6%), protein and amino acids (22.7%) (Azeem et al., 2014) .
Rosemary (Rosmarinus officinalis) is a small ever-green bush, belonging to Labiatae family. It grows principally in the basin of the Mediterranean Sea. Active substances which were contained in Rosmarinus yield have a series of properties, desirable from the point of view of the food industry and medicinal phytology (Djeddi et al., 2007) .
MATERIALS AND METHODS

Strain used:
Staphylococcus -All five groups were inoculated with S. aureus reference strain with infective dose 10 6 cfu/gm, then mixed thoroughly by gently squeezing the bags by hand and leaved for 30 minutes for complete attachment between microorganisms and minced chicken fillet.
-Initial load of S. aureus was detected before addition of essential oils. It was 2.6 x 10 7 ± 1.0 4 x 10 7 CFU/g.
-The essential oils were added with their certain concentrations to the samples then leave them for a further 30 minutes to ensure even mixing.
-Each sample was packed in polyethylene bag, labeled and stored in refrigerator chamber at 4 ºC.
-The bacterial S. aureus count was estimated at zero day and every 48 hrs. to evaluate the effect of the essential oils treatments. Also, organoleptic examination (color, odor, texture and overall acceptability) were conducted after 3 hours and every day 24 hrs intervals during storage until spoilage of samples. (Penny et al., 1993) .
-Tests were performed in triplicate.
Statistical analysis:
The data was statistically treated by one way ANOVA using SPSS program for windows (Version 16) (SPSS Inc. Chicago, IL and USA).
RESULTS
Results in Table ( 1) showed that the overall acceptability in case of using Nigella Sativa oil at the concentrations of 0.1% and 0.5%, the scores were 7, 6, 5, 5, 4, 4, 3 and 7, 7,7, 6, 6, 5, 4 Table ( 2) noted that the initial load of Staph. aureus after inoculating the reference strain in the sample is 2.6 x 10 7 ± 1.04x 10 7 CFU/g. In case of Nigella sativa oil at the concentrations of 0.1% and 0.5%, the mean Staph. aureus levels decreased to 1.8 x 10 7 ± 3.0 x 10 6 cfu/g and 1.2 x 10 7 ±1.5 x 10 6 cfu/g at zero day, and to 8.1 x 10 6 ±2.2 x 10 6 cfu/g and 5.2 x 10 6 ± 1.0 x 10 6 cfu/g in 2 nd day, and to 9.2 x 10 5 ± 3.8 x 10 5 cfu/g and 8.6 x 10 4 ± 1.9 x 10 4 cfu/g in 4 th day, and to 7.1 X10 5 ± 3.8 x 10 5 cfu/g and 2.7 x 10 3 ± 1.0 X10 3 cfu/g in 6 th day, respectively. In case of
Rosemary oil at the concentrations of 0.1% and 0.5%, the mean Staph. aureus levels decreased to 2.4 x 10 7 ±7.2 x 10 6 cfu/g and 1.9
x 10 7 ±1.5 x 10 6 cfu/g at zero day, and to 2.1 x 10 7 ± 5.5 x 10 6 cfu/g and 8.3 x 10 6 ±0.4x 10 6 cfu/g in 2 nd day and to 6.2 x 10 6 ± 2.4 x 10 6 cfu/g and 2.7 x 10 6 ±6.8 x 10 5 cfu/g in 4 th day, and to 2.9 x 10 6 ± 2 x 10 5 /g and 9.7 x 10 5 ±1.1 x 10 5 cfu/g in 6 th day, respectively. In control, the count was 2.8x 10 7 ± 6.5 x 10 6 , 1.6
x 10 8 ± 2.6 x 10 7 and 8.3 x 10 8 ± 3.4 x 10 8 at zero, 2nd and 4th day.
The results recorded in Table ( 3) and Figure (1 Means within the same row not bearing the same superscripts are significantly different. NS = Non significant differences. + = Significant differences (P<0.05) ++ = High significant differences (P<0.01) 
DISCUSSION
There is an increase in using plant-origin food-preservative essential oils since the 1990s, with more utilization of spices and their essential oils as natural biopreservatives, to increase shelf life and overall quality of food products (Simitzis et al., 2008) .
Sensory evaluation is an easy, quick and efficient method for getting idea about the quality of the product and its overall acceptance; sensory methods were used to assess the degree of freshness based on organoleptic characteristics such as color, odor, texture and overall acceptability of the product (Haq et al., 2013) .
From the obtained results in Table ( 1) there was a decline of sensory attributes begin after the first day of storage with marked reduction of overall acceptability values in the control samples at the 4 th day of storage. Generally, it is obvious that the sensory attributes and shelf life of different treated minced chicken fillet samples during cold storage (4ºC) were improved by using different concentrations of Nigella sativa and Rosemary oils, compared to the control samples during the storage period. Samples treated with Nigella Sativa oil revealed the higher improvement of sensory attributes than samples treated with Rosemary oil.
These results nearly agreed with Amin (2013) who illustrated that different essential oils improve the sensory attributes of treated meat samples. Also, she concluded that Rosemary oil give lowest effect on sensory attributes of treated samples.
Both type of essential oils prolonged the shelf life of the treated samples (as samples remain without putrefactive changes till 6 th day while in control it remain without putrefactive changes till 4 th day).
Regarding the results recorded in Table ( 2), the mean Staph. aureus levels in the examined samples in the four groups treated by the essential oils (each of Nigella sativa and Rosemary 0.1% and 0.5%) were significantly reduced from zero day after treatment till 6 th day. The mean bacterial count at 6 th day recorded the lowest level among all the examined days. In the control group, the bacterial count increased significantly and rapidly from the beginning of the experiment till the 4th day from the treatment. The organoleptic examinations exhibited putrefactive changes in the control group samples at the 5 th day; subsequently, these samples were unfit for the microbiological examinations. This result agreed with those reported by Amina (2016) The antibacterial effect of Nigella sativa oil may be due to its content of alkaloids, volatile as well as fixed oils and a variety of pharmacologically active substances like thymoquinone, dithymoquinone, carvacrol, thymol, nigellicine-N-oxide, nigellidine and α-hedrin. Black cumin is also enriched with the fat content of 35.5%; the seeds of Nigella sativa contain volatile oil (0.5-1.6%), fixed oil (35.6-41.6%), protein and amino acids (22.7%) (Azeem et al.2014) .
The antibacterial effect of Rosemary oil may be due to α-pinene which is reported as the major component of Rosemary essential oil, followed by 1,8 -cineole, camphene, β-myrcene, camphor and borneole. It was determined that Rosemary essential oil exhibits antimicrobial activity by passing through the cell wall and cytoplasm membranes and disrupting their structure as a typical lipophilic substance (Stojanović-Radić et al., 2010) . Another potent compound is ßcaryophyllene, which may affect accumulation of some substances by increasing permeability of the plasma membrane. In that way, it affects and increases cytotoxic effect of compounds with which it interacts (Legaule, and Pichette, 2007) .
The results recorded in Table ( 3) and Figure ( 1) revealed that Nigella sativa oil 0.5% treatment gave the highest reduction % of Staph. aureus.
Natural preservatives and /or essential oils in certain concentrations have a great role in inhibiting and reduction microbial growth of some microorganisms that have public health hazards.
CONCLUSION
From this study, it could be concluded that the studied essential oils possess significant antibacterial activity against Staph. aureus, in the following order: Nigella sativa 0.5% > Nigella sativa 0.1% > Rosemary 0.5% > Rosemary 0.1%. Their antibacterial activity increases, when increasing their concentration. Therefore, these essential oils may be selected for use as potential food biopreservatives and anti-Staph. aureus agents in minced chicken meat and other foods, depending upon the desired flavor of the products.
